Objectives: To examine the prevalence of osteoporosis in steroid dependent asthma. To compare it with non-asthmatic patients who use steroid for different diseases and with a third group of patients who were referred for dual-energy X-ray absorptiometry (DXA) for various complaints and they never used steroid. Patients and methods: The study involved 70 asthma patients (12 males and 58 females) on oral corticosteroids and /or inhaled steroid, with their mean age of 48.94 with SD±13.49, 40 non asthmatic patients (3 males and 37 females) on oral steroid with their mean age of 53.93 with SD±13.02 and 47 patients as control one male and 46 females who are neither asthmatic nor using steroids, their mean age of 52.47 with SD±9.76. All patients and controls were studied in the outpatient department in Ibn Sena Teaching Hospital. All patients and controls had their bone mineral density (BMD) measurement done by using dual-energy x-ray absorptiometry (DXA). Results: The effects of weight on the development of osteopenia or osteoporosis indicate no statistically significant effects on the development of osteopenia or osteoporosis. The doses of steroids in osteoporotics showed no statistically significant difference between asthmatics and non-asthmatics. In osteopenia in both groups indicates statistically significant differences between them in favour of asthmatics over nonasthmatics. The duration of treatment with steroids for asthmatics and non-asthmatics indicates that, in osteoporotics asthmatics and non-asthmatics there were statistically significant difference between them, in favour of asthmatics over non-asthmatics, so as in osteopenics. Patients with asthma who take inhaled steroid only, indicates that the higher dose of inhaled steroids lead to osteoporosis with statistically significant difference between those who developed osteopenia or osteoporosis. We compared the DEXA scan score values (T-scores and Z-score values) of asthmatics and nonasthmatics in the entire sample in this study. There were statistically significant differences between asthmatics and non-asthmatics (including the controls) with p-value for the T-scores and Z-score of (0.000, 0.000) respectively. Conclusion: asthma should be regarded as independent risk factor for the development of osteopenia and osteoporosis. Steroid dose should be monitored. Adequate vitamin D supplement as preventive measures is well recognized factor in osteoporosis and osteopenia of all causes.
steoporosis occurs when the normal processes of bone formation and resorption are no longer coupled, leading to a net loss of bone and thus to an increased risk of fracture (1) . Osteoporosis is diagnosed by measuring bone mineral density (BMD) using dual-energy x-ray absorptiometry (DXA). According to the World Health Organization, osteopenia is defined as BMD between 1 and 2.5 standard deviations (SDs) below that of young adults (T score ≤-2.5); osteoporosis is defined as BMD >2.5 SDs; BMD measurements obtained in this manner reflects bone mineral content as well as the size of the bone.
Bone strength is determined by collagenous proteins (tensile strength) and mineralized osteoid (compressive strength); (1) the higher the concentration of calcium, the greater the compressive strength.
The time and duration of steroid therapy and the time of asthma had influence on the degree of osteoporosis.
Moderate development of osteoporosis is probably the result of even low dose of steroid (2) . Accumulating evidence suggests that the effect of inhaled corticosteroids on bone is not small. Recent studies have shown that long-term use of inhaled corticosteroid at moderate or high doses is also associated with increased risk on bone (3) . New research indicates that men with chronic lung disease who use long-term corticosteroid therapy face a nine fold rise in the risk of osteoporosis; among those who do not use corticosteroids, that risk is increased fivefold only (3) . Iqbal and colleagues (4) found a surprisingly high increase in the risk of osteoporosis in men with chronic lung disease having an almost identical burden of disease as do postmenopausal women age 60 to 90 years. Furthermore, he found that all of men with chronic lung disease lost bone mass, regardless of whether they were taking corticosteroids or not, which indicates that lung disease, is an independent risk factor for osteoporosis. The aims of the study are to test the prevalence of osteoporosis in steroid dependant asthma and to compare them with non-asthmatics that use steroids for different reasons with controlled group. The effect of weight on the development of osteopenia or osteoporosis was analyzed. Furthermore, to consider the possibility of using prophylaxis therapy in steroid dependent asthma to prevent or halt the development of osteoporosis.
PATIENTS AND METHODS
This study involved 157 patients, 70 asthma patients (12 males and 58 females) on oral corticosteroids and / or inhaled steroid (i.e. prednisolone as oral steroid and beclomethazone for inhaled steroid), 40 non-asthmatic patients (3 males and 37 females) on oral steroid and 47 O patients as control one male and 46 females who are neither asthmatic nor using steroids; their mean ages were 48.9 ±13.5, 53.9± 13.0 and 52.5± 9.8 years respectively. All patients and controls were studied in the outpatient department, in the respiratory clinic and x-ray department in Ibn Sena Teaching Hospital. All patients and controls had their bone mineral density (BMD) measurement done by using dual-energy x-ray absorptiometry (DXA), in the x-ray department in Ibn Sena Teaching Hospital Medical Outpatient Clinic.
The verbal consent of all the patients and controls were taken beforehand, Dual-energy x-ray absorptiometry was part of their required follow up investigations during their consultation to the outpatient's clinic.
The inclusion criteria for the patients and controls were as follows; patients with asthma were diagnosed clinically and by lung function test as asthma. All were steroid dependent asthmatics for long time and were on oral corticosteroids alone or plus inhaled corticosteroids, or on inhaled corticosteroids only. All the controlled group were not using any type of steroid and they consult the Dual-energy x-ray absorptiometry (DXA) unit and were not suffering from any disease which may cause osteoporosis.
The non-asthmatic patients who were on oral corticosteroids and were randomly selected from patients with (locomotor and connective tissue diseases, Skin and subcutaneous tissue diseases nervous system diseases, digestive system diseases and few circulatory system diseases) and were referred to the dual-energy x-ray absorptiometry (DXA) unit for follow-up. Patients with diseases which can lead to osteoporosis as a natural course of the disease were excluded from the study, like genetic (congenital) causes of osteoporosis, hypogonadal states that can cause osteoporosis, endocrine disorders that can cause osteoporosis and inflammatory diseases that can cause osteoporosis. Patients on medications known to cause or accelerate bone loss apart from corticosteroids were excluded from the study.
For the entire studied group DXA, of the spine (lateral) and hip radius were performed. As DXA is not expensive and it will only take up to 5-10 minutes to perform. DXA is currently the criterion standard for the evaluation of BMD because of its low cost, great precision, radiation exposure is kept to a minimum and it can be done on an outpatient basis. (5) All the data from DXA were reported as T-scores and Z-scores. The T-score is the value compared to control subjects who are at their peak BMD, whereas the Z-score reflects a value compared to patients matched for age and sex, Z-scores some time used in premenopausal women and younger men with other parameter to assess osteoporosis. (6) 
RESULTS
The effect of weight on the development of osteopenia or osteoporosis was studied for the three groups according to the mean of their weight in kilograms, standard deviation and the calculation of the P-values, all indicate that there was no statistically significant effect of the weight of the patients on the development of osteopenia or osteoporosis as seen in Table 1 .
The doses of steroids were divided into three groups from the lower (<14 mg/day) to the higher dose (>16 mg/day) as in Table 2 , the effects of the doses of steroid on the development of osteopenia or osteoporosis in asthmatics and non-asthmatics studied. The results as seen in Table 2 show that for those who developed osteoporosis and liability to fracture of their bones there were no statistically significant difference between the two groups. However the results of those who developed osteopenia in both groups indicate a statistically significant difference between them especially among those in the smaller doses group in favour of asthmatics over non-asthmatics with p-value of (0.004) and this suggests that asthma per se may add to the factors which increase the liability of the development of osteopenia.
To evaluate the effect of the lower dose of steroid in asthmatic and non-asthmatic the odd ratio and the 95% confidence interval were calculated as in Table 2b , which confirms our previous allegation and indicates that (By comparing the effect of smaller dose with moderate and large dose of steroid) asthmatics were four times prone to develop osteopenia than non-astmatics. Furthermore, by increasing the dosage of steroid the risk increased ten times as the odd equals 9.5. The duration of treatment with steroids for asthmatic and non-asthmatic patients were divided into three groups as seen in Table 3 starting from 10 years duration and ending in equal or more than 15 years. The analysis of these data shows that for those who developed osteoporosis among asthmatics and non-asthmatis there were statistically significant differences between them especially among patients with duration of therapy of less than 10 years with a p-values of (0.001) in favour of asthmatics over non-asthmatics and to a lesser extent in those with duration of therapy of more than 15 years. On the other hand, the results of those who developed osteopenia in both groups indicate a statistically significant differences between them especially among those in the shorter duration of therapy i.e. less than 10 years, in favour of asthmatics over non-asthmatics with pvalue of (0.000). These results indicate that asthma per se may add to the factors which increase the liability of the development of osteopenia and osteoporosis.
Patients with asthma who take inhaled steroid only as in Table 4 were analyzed by ANOVA test and Duncan test according to the dose (in mg) and the duration of therapy in years. These analyses demonstrate that patients who take higher doses of inhaled steroids were those who developed osteoporosis with clearly defined statistically significant difference between those who developed osteopenia or osteoporosis with p-value of (0.001). The comparison between those who developed osteoporosis and those with negative effect in their bone demonstrate a less statistically significant difference between them with p-value of (0.008). The duration of therapy did not show any significant effect. Dual-energy x-ray absorptiometry scan results are typically reported as T-scores (or the number of standard deviations above or below the mean bone mineral density of young healthy adults) whereas the Z-score reflects a value compared to patients matched for age and sex. We compare the DEXA scan score values of asthmatics and non-asthmatics (the T-scores and Z-score values) in the entire sample in this study. Table 5 . T-score and Z-score values in asthmatics and non-asthmatics. Table 3 . The effect of duration of therapy and its effect on the development of osteopenia and osteoporosis among asthmatics and non-asthmatics. Table 4 . Asthmatics patients on inhalation steriods with osteopenia or osteoporosis in relation to the doses of inhaled steroid. As seen in Table 5 there were statistically significant differences between asthmatics and non-asthmatics (including the controls) with pvalue for the T-scores and Z-score of (0.000, 0.000) respectively. These results confirm that asthma is an independent risk factor for the development of osteopenia and osteoporosis.
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DISCUSSION
Corticosteroids enhance bone resorption and decrease bone formation through their action on osteoblasts and osteoclasts and indirectly by inhibiting calcium absorption. As stated early in the introduction, men with chronic lung disease lose bone mass, regardless of whether they were taking corticosteroids or not, which indicates that chronic lung disease, is an independent risk factor for osteoporosis. (4) Asthmatics like COPD share multiple chemoattractants and inflammatory markers like interleukin (IL)-6, TNF-α receptors, acute phase proteins such as C-reactive protein and fibrinogen. These biochemical substances take part in the pathogenesis of osteoporosis. This study indicates that there was no statistically significant effect of the weight of the patients on the development of osteopenia or osteoporosis; these findings are expected as weight loss of greater than 10% of total body weight is a predisposing factor for osteoporosis. (8, 9) In this study patients on steroid (both asthmatic and non-asthmatics), who developed osteoporosis and liability to fracture of their bones, there were no statistically significant differences between them. DXA is recommended for patients who have been exposed to systemic corticosteroid therapy for three months or longer because systemic corticosteroid therapy is independent risk factor for osteoporosis. (10) While the results of those who developed osteopenia in both groups indicated a statistically significant difference between asthmatics and non-asthmatics especially among those who take smaller doses in favour of asthmatics over non-asthmatics.
It is known that DXA is recommended for asthmatic adults who require corticosteroid therapy dose with a systemic potency equal to or exceeding that of 1.0 mg BDP per day. (11) Furthermore, in another study marked adrenal suppression occurs even in patients who take inhaled corticosteroid doses between 0.75 -1.5 mg/d. (12) Our results may indicate that asthma per se may add to the factors which increase the liability of the development of osteopenia.
Furthermore, the analysis of data of patients who developed osteopenia among asthmatics and non-asthmatics in relation to the duration of steroid therapy, indicates a statistically significant differences between them, especially so among those in the shorter duration of therapy in favour of asthmatics over non-asthmatics. The above results affirm the high possibility of asthma as part of chronic lung disease spectrum is independent predisposing cause of osteoporosis and osteopenia. Therefore it has been said that "It would be prudent to consider men with chronic lung disease for bone densitometry screening even if they are not treated with corticosteroids". (1) Patients with asthma who only take inhaled steroid in our study were analyzed according to the dose of inhaled steroid and the duration of therapy. We found that patients who take higher dose of inhaled steroids were those who developed osteoporosis with clearly defined statistically significant difference between those who developed osteopenia or osteoporosis. This finding is in accord with other studies as they found that users of inhaled glucocorticoids had a higher risk of fracture. (13) The T score is a standard deviation compared with a young adult sex-matched control population, while the Z score is a standard deviation compared with an age-and sex-matched control population. The T score between -1.0 and -2.5 defines osteopenia in the WHO classification, recognizing that fracture risk is a continuum event value. (14) We compare the DEXA scan score values (Tscores and Z-score values) of asthmatics and non-asthmatics in the entire sample in this study. There were statistically significant differences in the T-score and Z-score values between asthmatics and non-asthmatics (including the controls) in favour of asthmatics over nonasthmatics; these results confirm that asthma is independent risk factor for the development of osteopenia and osteoporosis. From the above results with significant differences between asthmatic and non-asthmatics, we can say and recommend that asthma should be regarded as independent risk factor for the development of osteopenia and osteoporosis. Intake of adequate vitamin D supplement as preventive measures is highly recommended, as vitamin D is well recognized factor in osteoporosis and osteopenia of all causes. (15) (16) (17) 
